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(57) ABSTRACT

A cleaning device for a printer includes a cleaning member
including a blade and a supporter having first and second
surfaces, and a bent portion connecting them, the blade
extending in a longitudinal direction at an end of the first
surface opposite from the bent portion; and a resin sealing
member provided between the cleaning member and the
frame, the sealing member including a first portion between
the cleaning member and the frame in a region from the blade
to the second surface by way of the first surface along the
crossing direction at each of one and the other longitudinal
ends of the cleaning member, and a second portion sealing
between the second surface and the frame in a region between
the first portions at the one and the other ends along the
longitudinal direction. The second portion is contacted to the
second surface with an inclination.

24 Claims, 16 Drawing Sheets
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CLEANING DEVICE, PROCESS CARTRIDGE,
AND ELECTROPHOTOGRAPHIC IMAGE
FORMING APPARATUS

TECHNICAL FIELD

The present invention relates to a cleaning device and a
process cartridge, which are employed by an electrophoto-
graphic image forming apparatus. It relates also to an elec-
trophotographic image forming apparatus.

Here, an “electrophotographic image forming apparatus”
means an apparatus which forms an image on recording
medium, with the use of an electrophotographic image for-
mation method (electrophotographic image formation pro-
cess).

Included in the examples of an electrophotographic image
forming apparatus are a printer (for example, laser beam
printer, LED printer, etc.), a copying machine, a facsimile
machine, a word processor, and a multifunction machine
(multifunction printer) capable of performing two or more
functions of the preceding machines.

BACKGROUND ART

An electrophotographic image forming apparatus (which
hereafter may be referred to simply as “image forming appa-
ratus”) forms an image through the following steps: First, an
electrophotographic photosensitive member, as an image
bearing member, which is generally in the form of a drum
(photosensitive drum) is uniformly charged. Then, an elec-
trostatic latent image (electrostatic image) is formed on the
photosensitive drum by the selective exposure of the various
points of the uniformly charged portion of the peripheral
surface of the photosensitive drum. Then, the electrostatic
latent image on the photosensitive drum is developed into a
visible image (toner image) with the toner in the developer.
Then, the toner image on the photosensitive drum is trans-
ferred onto recording medium such as a sheet of recording
paper, a sheet of plastic, etc. Then, the toner image on the
recording medium is fixed to the recording medium by the
application of heat and pressure to the toner image.

The residual toner, that is, the toner remaining on the
peripheral surface of the photosensitive drum after the trans-
fer process, is removed from the photosensitive drum by a
cleaning device, as a cleaning means, which is equipped with
a cleaning member.

An image forming apparatus such as the one described
above requires to be replenished with toner. It requires also
the maintenance of its various processing means. In order to
make it easier to replenish the image forming apparatus with
toner, and also to maintain the processing means of the image
forming apparatus, a process cartridge system, which inte-
grally places a photosensitive drum, a charging means, a
developing means, a cleaning means, etc., in a cartridge
which is removably installable in the main assembly of an
image forming apparatus, has been put into practical usage. A
process cartridge system enables an ordinary user to maintain
an electrophotographic image forming apparatus by himself
or herself. Thus, it can drastically improve an electrophoto-
graphic image forming apparatus in operability. That is, a
process cartridge system makes it possible to provide an
image forming apparatus which is excellent in usability.

For example, a cleaning device, with which a process car-
tridge such as the one described above, is provided with seals
for keeping sealed the gaps which are present between the
cleaning member and the cleaning device frame which sup-
ports the cleaning member.
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Japanese Laid-open Patent Application HO8-211740 dis-
closes a method that can prevent toner from leaking from a
process cartridge, by injecting a liquid, which solidifies into
elastomer, into the gaps in the joint portions of the sub-frames
of a process cartridge, and the gaps between the cleaning
member and the frames of the process cartridge. According to
this application, the gaps which are present at the lengthwise
ends of the cleaning member can be kept sealed with elas-
tomer.

Japanese Laid-open Patent Application 2004-37638 dis-
closes a structural arrangement for preventing toner from
leaking out of a process cartridge, by the placement of seals
formed of foamed elastic substance, in the gaps between the
cleaning blade and the cleaning blade supporting frame, at the
lengthwise ends of the cleaning member. According to this
application, toner is prevented from leaking out of a process
cartridge, by the placement of a member formed of foamed
elastic substance, in the gaps which are present between the
cleaning member and cleaning device frame, at their length-
wise ends. That is, this structural arrangement can keep sealed
the gaps which extend between the cleaning member and
cleaning device frame, in the widthwise direction of the
cleaning member, with a sealing member formed of foamed
elastic substance.

However, separately carrying out the process for coating
various portions of a process cartridge with liquid elastomer,
and the process for pasting the seal formed of foamed elastic
substance to the various portions of a process cartridge, to
keep sealed the aforementioned gaps which extend in the
lengthwise or widthwise direction of the cleaning member,
adds to the number of steps for manufacturing a process
cartridge, which in turn leads to an increase in the cost of
manufacturing a process cartridge.

Further, forming a seal by injecting (pouring) liquid elas-
tomer into the aforementioned gaps makes it possible that
minute gaps will occur between the cleaning member and
seal, because of the nonuniformity in shape and measurement
among the process cartridge components such as the cleaning
member.

SUMMARY OF INVENTION

Thus, the primary object of the present invention is to
provide a cleaning device, a process cartridge, an electropho-
tographic image forming apparatus which can keep sealed the
gaps which are present between the cleaning member of the
cleaning device, and the cleaning device frame which sup-
ports the cleaning member, and extends in the lengthwise or
widthwise direction of the cleaning member, regardless of
nonuniformity in shape and measurement of the components
of the cleaning device.

According to an aspect of the present invention, there is
provided a cleaning device for use with an image forming
apparatus, said cleaning device comprising a frame; a clean-
ing member, mounted to said frame, for removing a developer
from a surface of an image bearing member, said cleaning
member including a blade member contactable to the surface
of the image bearing member and a supporting member sup-
porting said blade member, said supporting member includ-
ing a first flat surface, a second flat surface extending in a
direction crossing with said first surface, and a bent portion
connecting said first surface and said second surface over an
entire longitudinal area of said supporting member, said blade
member extending along the longitudinal direction at an end
portion of the first surface opposite from said bent portion
with respect to a direction crossing with the longitudinal
direction; and a sealing member of sealing resin material
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provided between said cleaning member and said frame, said
sealing member including a first seal portion sealing between
said cleaning member and said frame in a region from said
blade member to said second surface by way of said first
surface along the crossing direction at each of one and the
other longitudinal end portions of said cleaning member, and
a second seal portion sealing between said second surface and
said frame in a region between the first seal portion at the one
end portion and first seal portion at the other end portion along
the longitudinal direction, wherein said second seal portion is
contacted to said second surface with an inclination in a
section perpendicular to the longitudinal direction.

According to another aspect of the present invention, there
is provided a process cartridge detachably mountable to a
main assembly of an image forming apparatus, comprising an
image bearing member; a frame; a cleaning member,
mounted to said frame, for removing a developer from a
surface of an image bearing member, said cleaning member
including a blade member contactable to the surface of the
image bearing member and a supporting member supporting
said blade member, said supporting member including a first
flat surface, a second flat surface extending in a direction
crossing with said first surface, and a bent portion connecting
said first surface and said second surface over an entire lon-
gitudinal area of said supporting member, said blade member
extending along the longitudinal direction at an end portion of
the first surface opposite from said bent portion with respect
to a direction crossing with the longitudinal direction; and a
sealing member of sealing resin material provided between
said cleaning member and said frame, said sealing member
including a first seal portion sealing between said cleaning
member and said frame in a region from said blade member to
said second surface by way of said first surface along the
crossing direction at each of one and the other longitudinal
end portions of said cleaning member, and a second seal
portion sealing between said second surface and said frame in
a region between the first seal portion at the one end portion
and first seal portion at the other end portion along the longi-
tudinal direction, wherein said second seal portion is con-
tacted to said second surface with an inclination in a section
perpendicular to the longitudinal direction.

According to a further aspect of the present invention, there
is provided an image forming apparatus for forming an image
on a recording material, said image forming apparatus com-
prising (i) an image bearing member; (ii) a cleaning device
including a frame, a cleaning member, mounted to said frame,
for removing a developer from a surface of said image bearing
member, said cleaning member including a blade member
contactable to the surface of the image bearing member and a
supporting member supporting said blade member, said sup-
porting member including a first flat surface, a second flat
surface extending in a direction crossing with said first sur-
face, and a bent portion connecting said first surface and said
second surface over an entire longitudinal area of said sup-
porting member, said blade member extending along the lon-
gitudinal direction at an end portion of the first surface oppo-
site from said bent portion with respect to a direction crossing
with the longitudinal direction, a sealing member of sealing
resin material provided between said cleaning member and
said frame, said sealing member including a first seal portion
sealing between said cleaning member and said frame in a
region from said blade member to said second surface by way
of'said first surface along the crossing direction at each of one
and the other longitudinal end portions of said cleaning mem-
ber, and a second seal portion sealing between said second
surface and said frame in a region between the first seal
portion atthe one end portion and first seal portion at the other
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end portion along the longitudinal direction, wherein said
second seal portion is contacted to said second surface with an
inclination in a section perpendicular to the longitudinal
direction; and (iii) feeding means for feeding the recording
material.

These and other objects, features, and advantages of the
present invention will become more apparent upon consider-
ation of the following description of the preferred embodi-
ments of the present invention, taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic sectional view of the electrophoto-
graphic image forming apparatus in the first embodiment of
the present invention.

FIG. 2 is a schematic sectional view of the process car-
tridge in the first embodiment of the present invention.

FIG. 3 is a schematic front view of the cleaning device
frame in the first embodiment of the present invention.

FIG. 4 is a combination of a perspective view of the metal-
lic mold for the cleaning device seal and an enlarged perspec-
tive view of one of the lengthwise ends of the metallic mold,
in the first embodiment of the present invention.

FIGS. 5(a) and 5(b) are schematic sectional views of a part
of'the cleaning device frame, the cleaning device seal, and the
metallic mold for the cleaning device seal, at planes A-A and
B-B, respectively, in FIG. 3, after the clamping of the mold to
the cleaning device frame.

FIG. 6 is a schematic front view of the cleaning device
frame after the molding of the cleaning device seal, in the first
embodiment of the present invention.

FIG. 7 is a partially exploded schematic perspective view
of'one of the lengthwise ends of the cleaning device, and is for
showing the steps for attaching the cleaning member to the
cleaning device frame, in the first embodiment of the present
invention.

FIG. 8 is a schematic sectional view of a part of the clean-
ing device, cleaning device seal, and cleaning member, in the
first embodiment of the present invention, and is for showing
the process for attaching the cleaning member to the cleaning
device frame.

FIG. 9 is an exploded perspective view of one of the length-
wise ends of the photosensitive member unit in the first
embodiment of the present invention, and is for showing the
procedure for assembling the unit.

FIG. 10 is a schematic sectional view of a part of the
photosensitive member unit in the first embodiment of the
present invention.

FIG. 11 is a schematic perspective view of one of the
lengthwise ends of the pivotally movable cleaning member in
the first embodiment of the present invention.

FIG. 12 is a perspective view of one of the lengthwise ends
of the cleaning device frame which supports the pivotally
movable cleaning member, in the first embodiment of the
present invention.

FIG. 13 is a perspective view of one of the lengthwise ends
of the photosensitive member unit having the pivotally mov-
able cleaning member in the first embodiment of the present
invention.

FIG. 14 is a schematic sectional view of a part of the
photosensitive member unit having the pivotally movably
cleaning member, in the first embodiment of the present
invention.

FIG. 15 is a schematic sectional view of the seal for the
cleaning device frame in the second embodiment of the
present invention.



US 9,360,825 B2

5

FIG. 16 s a schematic sectional view of the cleaning device
frame, cleaning member, and cleaning device seal, in the
second embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

Hereinafter, the cleaning device, process cartridge, and
electrophotographic image forming apparatus in the embodi-
ments of the present invention are described in detail with
reference to the appended drawings.

Embodiment 1

1. General Structure of Image Forming Apparatus

First, the general structure of the electrophotographic
image forming apparatus 100 (which hereafter will be
referred to simply as image forming apparatus 100) in this
embodiment of the present invention is described. FIG. 1is a
schematic sectional view of the image forming apparatus 100
in this embodiment.

The image forming apparatus 100 has the first, second,
third, and fourth image formation stations SY, SM, SC, and
SK for forming yellow (Y), magenta (M), cyan (C) and black
(K) images, respectively, which are aligned in tandem in the
direction which is intersectional to the vertical direction.

In this embodiment, the first to fourth image formation
stations are practically the same in structure and operation,
although they are different in the color in which they form an
image. Therefore, unless they need to be differentiated, they
will be described together without the suffixes Y, M, C and K
which indicate the color in which they form an image.

The image forming apparatus 100 has multiple image bear-
ing members, more specifically, four photosensitive drums 1,
which are aligned in tandem, in the direction intersectional to
the vertical direction. The photosensitive drum 1 rotates in the
direction indicated by an arrow mark A in FIG. 1. Each image
formation station is provided with a charge roller 2 and a
scanner unit 3 (exposing device) which are in the adjacencies
of the peripheral surface of the photosensitive drum 1. The
charge roller 2 is the charging means for uniformly charging
the peripheral surface of the photosensitive drum 1. The scan-
ner unit 3 (exposing device) is the exposing means for form-
ing an electrostatic image on the photosensitive drum 1, by
scanning (exposing) the peripheral surface of the photosen-
sitive drum 1 with the beam of laser light it emits while
modulating the beam with the information of the image to be
formed.

Each image formation station is also provided with a devel-
oping device 4 (which hereafter may be referred to as devel-
opment unit) and a cleaning member 6, which are positioned
in the adjacencies of the peripheral surface of the photosen-
sitive drum 1. The development unit 4 is the developing
means for developing an electrostatic image into a toner
image. The cleaning member 6 is the cleaning means for
removing the toner (transfer residual toner) which is remain-
ing on the peripheral surface of the photosensitive drum 1
after the transfer of the toner image from the photosensitive
drum 1.

Further, the image forming apparatus 100 is provided with
an intermediary transfer belt 5, as an intermediary transfer
member, which is for transferring the toner image on the
photosensitive drum 1 onto a sheet 12 of recording medium.
The intermediary transfer belt 5 is positioned so that it faces
the four photosensitive drums 1.

In this embodiment, the development unit 4 uses nonmag-
netic single-component developer as toner. It has a develop-
ment roller 17, as a developer bearing member, which is
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placed in contact with the photosensitive drum 1 to develop
the electrostatic image on the photosensitive drum 1.

Also in this embodiment, the photosensitive drum 1, and
the processing means, more specifically, the charge roller 2,
development unit 4, and cleaning member 6, which are for
processing the photosensitive drum 1, make up a process
cartridge 7 by being integrally placed in a cartridge. Gener-
ally speaking, a process cartridge is a cartridge in which an
electrophotographic photosensitive member, and at least one
among a charging means, a developing means, and a cleaning
means, which are means for processing the electrophoto-
graphic photosensitive member, are integrally placed, and
which is removably installable in the main assembly of an
electrophotographic image forming apparatus. The process
cartridge to which the present invention is related has at least
a cleaning device which is in accordance with the present
invention.

The process cartridge 7 is removably installable in the
image forming apparatus 100 with the use of the unshown
process cartridge installing means, such as cartridge installa-
tion guides and cartridge positioning members, with which
the main assembly of the image forming apparatus 100 is
provided.

In this embodiment, the four process cartridges 7, which
are different in the color of the toner (developer) they use, but,
are the same in shape. They store yellow (Y), magenta (M),
cyan (C) and black (B) toner, one for one.

The intermediary transfer belt 5 is in contact with all the
photosensitive drums 1, and rotates in the direction indicated
by an arrow mark B in the drawings. It is suspended, and kept
stretched, by multiple belt supporting members (driver roller
51, roller 52 which opposes secondary transfer roller, and
idler roller 53). There are four primary transfer rollers 8, as
primary transferring means, which are positioned in parallel,
on the inward side of the loop which the intermediary transfer
belt 5 forms, being in contact with the inward surface of the
intermediary transfer belt 5 in such a manner that they oppose
the photosensitive drums 1, one for one. Further, there is a
secondary transfer roller 9, as the secondary transferring
means, which is positioned on the outward side of the belt
loop, in such a manner that it opposes the roller 52.

The image forming operation of the image forming appa-
ratus 100 is as follows: First, the peripheral surface of the
photosensitive drum 1 is uniformly charged by the charge
roller 2. Then, the charged portion of the peripheral surface of
the photosensitive drum 1 is scanned by (exposed to) the
beam of laser light emitted by the scanner unit 3 while being
modulated with the information of the image to be formed.
Consequently, an electrostatic image, which reflects the
information of the image to be formed, is effected on the
peripheral surface of the photosensitive drum 1. Then, the
electrostatic image on the photosensitive drum 1 is developed
by the development unit 4 into a toner image.

The toner image formed on the photosensitive drum 1 is
transferred (primary transfer) by the function of the primary
transfer roller 8, onto the intermediary transfer belt 5. In an
image forming operation for forming a full-color image, for
example, the above-described processes are sequentially per-
formed in each of the first to fourth image formation stations
SY, SM, SC and SK. Then, the thus formed toner images,
different in color, are sequentially transterred in layers onto
the intermediary transfer belt 5.

Meanwhile, the sheet 12 of recording medium is conveyed
in synchronism with the movement of the intermediary trans-
fer belt 5, to the secondary transfer station, in which the four
toner images, different in color, on the intermediary transfer
belt 5 are transferred together (secondary transfer) onto the
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sheet 12 of recording medium, by the function of the second-
ary transfer roller 9, which is in contact with the intermediary
transfer belt 5, with the presence of the sheet 12 of recording
medium between itself and the intermediary transfer belt 5.

After the transfer of the toner images onto the sheet 12 of
recording medium, the sheet 12 is conveyed to the fixing
device 10 as a fixing means. In the fixing device 10, the toner
images are fixed to the sheet 12 by the application of heat and
pressure to the sheet P and the toner images thereon. Then, the
sheet 12 which bears the fixed toner images is outputted as a
finished print from the main assembly 100A of the image
forming apparatus 100.

The primary transfer residual toner, that is, the toner
remaining on the peripheral surface of the photosensitive
drum 1 after the primary transfer process, is removed by the
cleaning member 6, and is recovered into the chamber 144 for
the removed toner.

As for the secondary transfer residual toner, that is, the
toner remaining on the intermediary transfer belt after the
secondary transfer process, it is removed by the cleaning
device 11 for cleaning the intermediary transfer belt 5.

The image forming apparatus 100 is enabled to form a
monochromatic image or a multicolor image, with the use of
a specific one, or two or more (which do not need to be all),
respectively, of the image formation stations.

2. Process Cartridge

Next, the general structure of the process cartridge 7 to be
installed in the image forming apparatus 100 in this embodi-
ment is described. FIG. 2 is a schematic sectional view of the
process cartridge 7 when its photosensitive drum 1 and devel-
opment roller 17 are in contact with each other.

The process cartridge 7 has: a photosensitive member unit
13 equipped with the photosensitive drum 1, etc.; and the
development unit 4 equipped with the development roller 17,
etc.

The photosensitive member unit 13 has a cleaning device
frame 14 as the frame which supports various components of
the photosensitive member unit 13. To the cleaning device
frame 14, the photosensitive drum 1 is rotatably attached,
with the placement of a pair of unshown bearings between the
photosensitive drum 1 and the frame 14, in such a manner that
the photosensitive drum 1 can be rotated in the direction
indicated by the arrow mark A in the drawings. The beam L of
laser light emitted from the scanner unit 3 with which the
image forming apparatus main assembly 100A is provided, is
projected upon the peripheral surface of the photosensitive
drum 1 of the photosensitive member unit 13. Further, the
photosensitive member unit 13 is provided with the charge
roller 2 and cleaning member 6, which are positioned in the
adjacencies of the peripheral surface of the photosensitive
drum 1.

The cleaning member 6 is made up of an elastic portion 6a
for removing the toner remaining on the peripheral surface of
the photosensitive drum 1, and a supporting portion 65 for
supporting the elastic portion 6a. The elastic portion 6a is
solidly attached to the supporting portion 65. The elastic
portion 6« is formed of elastic substance such as rubber, and
is in the form of a blade (rubber blade). In this embodiment,
the supporting portion 65 is formed by cutting a flat metallic
sheet with the use of a punching press. As the rubber sub-
stance as the material for the elastic portion 6a, urethane
rubber is excellent. As for the material for the supporting
portion 65, a plated sheet of steel is excellent. It may be a
plated sheet of stainless steel. In order to prevent the problem
that when photosensitive drum 1 is attached to the cleaning
device frame 14, the support portion 65 bends in the direction
perpendicular to the lengthwise direction of the cleaning
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device frame 14, the support portion 65 is bent along its entire
length, being thereby provided with a bend portion 651,
which extends from one lengthwise end to the other of the
support portion 6. The cleaning device 11 is structured so
that as the transfer residual toner is removed from the periph-
eral surface of the photosensitive drum 1, it falls into the waste
toner storage 14a of the cleaning device frame 14.

The cleaning device 60 is made up of a minimum of the
cleaning member 6 for removing the toner from the image
bearing member, cleaning device frame 14 for supporting the
cleaning member 6, seals 28 (which will be described later)
for keeping the unwanted gaps between the cleaning member
6 and frame 14.

To describe further, the supporting portion 65 is a long and
narrow piece of metallic plate bent in curvature at a preset
portion 651 (bend) across the entire lengthwise range. Thus,
its cross section at a plane perpendicular to its lengthwise
direction (which hereafter may be referred to as first direc-
tion) is roughly L-shaped. In this embodiment, the bend por-
tion 651 of the support portion 65 of the cleaning member 6 is
arced in cross section, across its center portion in terms of its
widthwise direction. That is, the support portion 65 is made
up of the first and second flat sections 652 and 653, which are
connected by the bend portion 651 and are perpendicular to
each other. With regard to the components of the cleaning
member 6 and those related thereto, the direction (first direc-
tion) parallel to the bend portion 651 may be referred to as the
lengthwise direction of the cleaning member 6, whereas the
direction perpendicular to the bend portion 661 may be
referred to as the widthwise direction of the cleaning member
6. In the process cartridge 7, the bend portion 651, first section
652, and second section 653 are all parallel to the rotational
axis ofthe photosensitive drum 1. The elastic portion 65 of the
cleaning member 6 is solidly attached to the opposite edge of
the first section 652 from the bend portion 651. The elastic
portion 6a extends from one lengthwise end of the first sec-
tion 652 to the other lengthwise end. The support portion 65
is bent so that after the attachment of the cleaning member 6
to the cleaning device frame 14, the second section 653 pro-
trudes toward the photosensitive drum 1 from the first section
652. Hereafter, the surface of the bend portion 651, surface of
the first section 652, and surface of the second section 653,
which face inward of the cleaning device frame 14, that is,
those with which the seals 28 (which will be described later)
are placed in contact, will be referred to as the bend portion
surface 6c¢1, first surface 6¢2, and second surface 6¢3.

The process cartridge 7 is provided with a pair of charge
roller bearings 15, which are attached to the cleaning device
frame 14 in such a manner that as the charge roller 2 is borne
by the charge roller bearings 15, the rotational axis of the
charge roller 2 becomes parallel to the rotational axis of the
photosensitive drum 1, and also, that the charge roller bear-
ings 15 are movable in the direction indicated by an arrow
mark C in the drawings. More specifically, the axle 2a of the
charge roller 2 is rotatably borne by the charge roller bearings
15. Further, the charge roller bearings 15 are kept pressed
toward the photosensitive drum 1 by a pair of compression
springs 16.

As for the development unit 4, it has a developing unit
frame 18 which supports various internal components of the
development unit 4. It is also provided with the development
roller 17, as a developer bearing member, which rotates in
contact with the photosensitive drum 1, in the direction (coun-
terclockwise direction) indicated by an arrow mark D in the
drawings. The development roller 17 is rotatably supported
by its lengthwise ends (one lengthwise end and other end in
terms of direction parallel to its rotational axis), by the devel-
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oping unit frame 18, with the placement of a pair of develop-
ment roller bearings 19 (19R and 19L)) between the develop-
ment roller 17 and developing unit frame 18. The
development roller bearings 19 (19R ad 19L) are attached to
the lengthwise ends of the development unit frame 18, one for
one.

Further, the development unit 4 is provided with a devel-
oper storage chamber 184 (which hereafter will be referred to
as toner storage chamber), and a development chamber 185 in
which the development roller 17 is positioned. The develop-
ment unit 4 is also provided with a toner supply roller 20, as
a developer supplying member, which rotates in contact with
the development roller 17, in the direction indicated by an
arrow mark E in the drawings, and a development blade 21, as
a developer regulating member, which is for regulating the
toner layer formed on the peripheral surface of the develop-
ment roller 17. The developer supply roller 20 and develop-
ment blade 21 are positioned in the development chamber
185b. The development blade 21 is solidly attached to a devel-
opment blade holder 22, by being welded to the development
blade holder 22 with the use of YAG laser, for example.
Further, the development unit 4 is provided with a stirring
member 23 which is positioned in the toner storage chamber
18a of the development unit 4 to convey the toner in the
storage chamber 18a to the toner supply roller 20 while stir-
ring the toner. The stirring member 23 delivers toner from the
toner storage chamber 18a to the development chamber 185
through an opening 18¢.

Further, the development unit 4 is attached to the photo-
sensitive member unit 13 in such a manner that it is pivotally
movable relative to the photosensitive member unit 13, about
apair of shafts 24 (24R and 241 ) fitted in a pair ofholes 19Ra
and 19La, with which the right and left development roller
bearings 19R and 191, respectively, are provided. The devel-
opment unit 4 is under the pressure from the compression
springs 25. Therefore, as the process cartridge 7 begins to be
used for an image forming operation, the development unit 4
is pivotally moved about the shafts 24 in the direction indi-
cated by an arrow mark F in the drawings. Therefore, the
development roller 17 comes into contact with the photosen-
sitive drum 1.

3. Structural of Seal for Keeping Waste Toner Storage Sealed

Next, the structure of the seal for keeping the waste toner
storage sealed in this embodiment is described.

FIG. 3 is a schematic front view of the cleaning device
frame 14 in this embodiment, prior to the formation, by injec-
tion molding, of the cleaning device sealing member 28
(which hereafter may be referred to simply as seal 28) as a
component for keeping sealed the unwanted gap between the
cleaning member 6 and cleaning device frame 14. The clean-
ing device frame 14 is provided with injection holes 1451-
1453 through which liquid elastomer as the material for the
seal 28 is injected, and grooves 14¢1-14¢3 into which the
liquid elastomer is injected. The method for molding the seal
28 is as follows: First, a metallic mold 26 shaped to yield the
seal 28 is placed in contact with the surfaces 1441-1443
indicated by hatching in FIG. 3, and clamped to the cleaning
device frame 14. F1G. 4(a) is a perspective view of the portion
of the back side of the metallic mold 26 (shown in FIG. 3) for
the seal 28, which is made in the shape of the seal 18. FIG.
4(b) is an enlarged perspective view of the section C of FIG.
4(a).

FIG. 5(a) is a schematic sectional view of the cleaning
device frame 14, at a plane (plane A-A in FIG. 3) which
coincides with the injection hole 1451, after the clamping of
the metallic mold 26 for the seal 28 to the cleaning device
frame 14. FIG. 5(b) is a schematic sectional view of the
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cleaning device frame 14, at a plane (plane B-B in FIG. 3)
which coincides with the injection hole 1452.

Referring to FIG. 5(a), as the liquid elastomer is injected
into the injection hole 1451 from an injecting apparatus 27
shown in FIG. 5(a), it flows into the space surrounded by the
wall of the groove 14¢1 of the cleaning device frame 14 and
the metallic mold 26 for the seal 28, and continues to flow
toward both of the lengthwise ends of the cleaning device
frame 14, while sealing the gap which extends between the
cleaning member 6 and cleaning device frame 14, in the
lengthwise direction of the cleaning device frame 14.

Next, referring to FIG. 5(b), as the liquid elastomer is
injected into the injection hole 1452, it flows into the space
surrounded by the wall of the groove 14¢2 of the cleaning
device frame 14 and the metallic mold 26 for the seal 28, and
continues to flow toward both the widthwise ends of the
cleaning device frame 14 while sealing the gap which extends
between the cleaning member 6 and cleaning device frame
14, in the widthwise direction of the cleaning device frame
14. The movement of the liquid elastomer poured into the
injection hole 1453 is the same as that of the liquid elastomer
poured into the injection hole 1452.

The metallic mold 26 for the seal 28 are shaped so that the
space formed by the portion of the mold 26, which corre-
sponds to the second portion 28a of the seal 28, and the
cleaning device frame 14, is in connection to the space formed
by the portion of the mold 26, which corresponds to the first
portion 285 of the mold 26 (FIG. 4).

FIG. 6 is a schematic front view of the cleaning device
frame 14 after the molding of the seal 28. As described above,
the metallic mold 26 for the seal 28 is shaped so that the first
portion 285 of the seal 28, which is formed of the elastomer
which is made to flow in the widthwise direction of the
cleaning device frame 14, is in connection to the second
portion 28a of the seal 28, which is formed of the elastomer
which is made to flow in the lengthwise direction. Therefore,
as the elastomer is poured into the injection holes 1451, 1452
and 1453, the seal 28 is molded of the elastomer in such a
shape that the second portion 28a of the seal 28, which is
formed by the elastomer which flows in the lengthwise direc-
tion, is in connection to the first portions 2856 of the seal 28
(which are at lengthwise ends, one for one), which are formed
by the elastomer which flows in the widthwise direction.

Inthis embodiment, the first portion 285 of the seal 28 is the
portion of the seal 28 which is for sealing the portion of the
gap, which extends between the cleaning member 6 and
cleaning device frame 14, in the widthwise direction of the
cleaning device frame 14, from the widthwise end of the
cleaning member 6, which is provided with the elastic portion
6a, to the other widthwise end of the cleaning member 6,
which is not provided with the elastic portion 6a, that is, the
one which has the support portion 6b. As for the second
portion 28a of the seal 28, it is for sealing the gap which is on
the opposite side of the cleaning member 6 from the elastic
portion 6a, and extends between the cleaning member 6 and
cleaning device frame 14, in the lengthwise direction, from
one lengthwise end of the support portion 65 to the other.

That is, in this embodiment, the cleaning member 6 has the
elastic portion 6a, which is placed in contact with the photo-
sensitive drum 1, and the support portion 65 which supports
the elastic portion 6a. The support portion 65 has: the first
surface 6¢2 which is flat; the second surface 6¢3 which is flat
and intersectional to the first surface 6¢2; and the curved
surface 6¢1 which connects the first and second surfaces 6¢2
and 6¢3 across their entire range in terms of the first direction
(lengthwise direction) of the support portion 65. The elastic
portion 6a is attached to the opposite edge of the curved
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surface 6¢2 from the curved surface 6¢1, in terms of the
direction perpendicular to the above-described first direction,
and extends along the edge in the first direction. The seal 28
has the first and second portions 285 and 28a. That is, the first
portion 285 keeps sealed the gap which is between the clean-
ing member 6 and cleaning device frame 14 and extends in the
direction perpendicular to the above described first direction,
across the entire range which includes the elastic portion 6a,
first surface 6c2, and second surface 6¢3.

The first and second portions 285 and 28a are formed in a
single piece, of the elastomer, between the cleaning member
6 and cleaning device frame 14. Elastomers which are suit-
able as the material for the seal 28 are styrene, such as styrene
elastomer, silicone rubber, soft rubber, and the like. The elas-
tomer used in this embodiment is styrene elastomer. The seal
28 in this embodiment is on the cleaning device frame 14,
being attached to the cleaning device frame 14 as if it were an
integral part of the cleaning device frame 14.

With regard to the structure of the seal 28 for keeping
sealed the unwanted portion of the gap between the cleaning
member 6 and cleaning device frame 14, the first and second
portions 285 and 28a of the seal 28 in this embodiment are
formed together as the integral parts of the seal 28. Thus, it
can reduce the number of steps necessary to assemble the
process cartridge 7 (cleaning device), compared to a process
cartridge 7 structured so that the seal for keeping sealed the
gap between the cleaning member 6 and cleaning device
frame 14 atthe lengthwise ends of the cleaning member 6, and
the seal for keeping sealed the gap which extends between the
cleaning member 6 and cleaning device frame 14, along the
support portion 64, in the lengthwise direction, are two sepa-
rate seals.

Referring to FIG. 6, the first portion 285 of the seal 28,
which seals the portion of the gap between the cleaning mem-
ber 6 and cleaning device frame 14, which extends in the
widthwise direction of the cleaning device frame 14, has the
slanted surfaces 2851 and 2852, which diagonally extend
from the lengthwise left and right ends of the cleaning device
frame 14 to the lengthwise left and right ends, respectively, of
the opening 29 of the waste toner storage. Because the seal 28
is provided with these slanted surfaces 2861 and 2852, the
toner scraped away from the peripheral surface of the photo-
sensitive drum 1 by the lengthwise end portions of the clean-
ing member 6 is guided into the opening 29 of the waste toner
storage 14a as it falls down.

FIG. 7 is a partially exploded schematic perspective view
of one of the lengthwise ends of the cleaning device 11,
immediately before the cleaning member 6 is attached to the
cleaning device frame 14 as if it is dropped into the cleaning
device frame 14. Incidentally, in this detailed description of
the embodiments of the present invention, the description of
one of the lengthwise end portions of the cleaning member 6,
and the components related thereto, applies to the other
lengthwise end portions of the cleaning member 6, and the
components related thereto, unless specifically noted.

Referring to FIG. 7, the cleaning member 6 is to be lowered
into the cleaning device frame 14 in such a manner that a
projection 14¢, with which the lengthwise end portion of the
cleaning device frame 14 is provided, fits into a groove 654
with which the lengthwise end portion of the support portion
65 of'the cleaning member 6 is provided. During this lowering
of the cleaning member 6, a boss 14f'with which the length-
wise end of the cleaning device frame 14 is provided fits into
an elongated hole 655 with which the corresponding length-
wise end of the support portion 65 of the cleaning member 6
is provided. Therefore, the movement of the cleaning member
6 in its widthwise direction is regulated by the projection 14e
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of the cleaning device frame 14, and that in the lengthwise
direction is regulated by the boss 14f of the cleaning device
frame 14.

FIG. 8 is a schematic sectional view of a combination of a
part of the cleaning device frame 14 and the cleaning member
6 immediately before the cleaning member 6 is attached to the
cleaning device frame 14 by being lowered into the cleaning
device frame 14 as if it were dropped into the cleaning device
frame 14 after the molding of the seal 28. Referring to FIG. 8,
the seal 28 is molded so that in terms of the sectional view at
a plane parallel to the widthwise direction of the cleaning
device frame 14, the shape of the second portion 28a of the
seal 28, which is for sealing the portion of the gap between the
cleaning member 6 and cleaning device frame 14, which
extends in the lengthwise direction of the cleaning member 6,
is such that the line O in FIG. 8, which coincides with the
center of the portion 28a of the seal 28 in terms of the thick-
ness direction of the portion 28a, is tilted relative to the
second surface 6¢3 (which seal 28 contacts) of the support
portion 65 of the cleaning member 6, at an angle of 0. In this
embodiment, the tip portion 2841 ofthe second portion 28a of
the seal 28 is pointed in such a manner that the angle between
its slanted surface and the aforementioned line O is roughly
the same as the abovementioned angle 0, so that the slanted
surface of the tip portion 28a1 becomes roughly parallel to the
second surface 6¢3 of the cleaning member 6. That is, the
second portion 284 of the seal 28 is molded in the shape of
such a lip that is angled relative to the second surface 6¢3 of
the support portion 65 of the cleaning member 6. More spe-
cifically, the cleaning device frame 14 and seal 28 are formed
so that the angle Obecomes no less than zero and no more than
90°(0°<8<90°).

When the cleaning member 6 is attached to the cleaning
device frame 14, the tip portion 28al of the second portion
28a of the seal 28 which is for sealing the portion of the gap
between the cleaning member 6 and cleaning device frame
14, which extends in the lengthwise direction of the cleaning
member 6, is to be held away from the cleaning member 6 by
being pulled in the direction indicated by an arrow mark G, in
order to prevent the tip portion 28a1 from being caught by the
cleaning member 6. It is to be released after the attachment of
the cleaning member 6 to the cleaning device frame 14. As it
is released, the second portion 28a of the seal 28 comes into
contact with the second surface 6¢3 of the cleaning member 6.
Further, as the tip portion 28a1 is released, the first portion
28b of the seal 28, which is for sealing the portion of the gap
between the cleaning member 6 and cleaning device frame
14, which extends in the widthwise direction of the cleaning
member 6, also comes into contact with the cleaning member
6 (elastic portion 6a, first surface 6¢2, bend portion surface
6c1, and second surface 6¢3). It should be noted here that the
structural arrangement for the cleaning member 6 and clean-
ing device frame 14 is such that as the first and second por-
tions 285 and 28a come into contact with the cleaning mem-
ber 6, the seal 28 becomes optimally compressed, being
thereby made to airtightly contact the cleaning member 6 by
its resiliency.

Referring to FIG. 7, each of the lengthwise end portions of
the cleaning device frame 14 is provided with a hole 14g for
asmall screw. Thus, the cleaning member 6 is solidly attached
to the cleaning device frame 14 by a small screw 35 put
through the small hole 656, with which each of the lengthwise
end portions of the cleaning member 6 is provided, and
screwed into the hole 14g.

FIG. 9 is a drawing for showing the sequential steps for
assembling the photosensitive member unit 13. After the
attachment of the cleaning member 6 to the cleaning device
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frame 14, the charge roller 2 is attached to the charge roller
bearings 15. Then, an end seal 30a for sealing the gap
between the photosensitive drum 1 and cleaning device frame
14 at the corner of the elastic portion 6a of the cleaning
member 6 is attached. The end seal 30a is made of woven
cloth such as pile. Further, a reception sheet 31 for keeping
sealed the portion ofthe gap between the photosensitive drum
1 and cleaning device frame 14, which extends in the length-
wise direction of the photosensitive drum 1, is attached to the
cleaning device frame 14. More specifically, the reception
sheet 31 is attached to the edge of the cleaning device frame
14, which faces the peripheral surface of the photosensitive
drum 1, in such a manner that it remains in contact with the
peripheral surface of the photosensitive drum 1. The recep-
tion sheet 31 is formed of a thin sheet of PET, PPS, or the like,
by punching. The end seal 30a and reception sheet 31 are
pasted to the unshown pieces of two-sided adhesive tape
pasted to the preset surface areas of the cleaning device frame
14. Thereafter, the photosensitive drum 1 is attached to the
cleaning device frame 14, with the placement of the unshown
bearings between the photosensitive drum 1 and cleaning
device frame 14.

FIG. 10 is a sectional view of the photosensitive member
unit 13 after the attachment of the photosensitive drum 1 to
the cleaning device frame 14. It does not show the charge
roller 2. Referring to FIG. 10, the waste toner storage portion
14a is the space surrounded by the multiple components of
the photosensitive member unit 13, that is, the photosensitive
drum 1, cleaning member 6, reception sheet, end seal 30, seal
28, and cleaning device frame 14.

It is possible that when the gaps which extend between the
cleaning member 6 and cleaning device frame 14 in the
widthwise and lengthwise directions of the cleaning member
6 are sealed with elastomer, they will remain minutely
unsealed at the corners of the cleaning device frame 14 and/or
the bend portion of the cleaning member 6, because of the
deviation, in shape and measurement, of various components
from their specification. Therefore, even after the sealing of
the abovementioned gaps, it is possible for the developer
(toner) to leak from the process cartridge 7, in particular, from
where the cleaning device frame 14 opposes the bend portions
of'the cleaning member 6. In this embodiment, therefore, the
photosensitive member unit 13 is structured so that the afore-
mentioned line O in FIG. 8 (sectional view of part of cleaning
device frame 14, and cleaning member 6, at plane which is
roughly perpendicular to abovementioned first direction
(lengthwise direction)) is tilted relative to the second surface
6c3 of the cleaning member 6.

That is, the second portion 28a of the seal 28, which is for
sealing the portion of the gap between the cleaning member 6
and cleaning device frame 14, which extends in the length-
wise direction of the cleaning member 6, is subjected to a
reaction force F1 by the support portion 65 of the cleaning
member 6. As described above, the second portion 28a of the
seal 28 is tilted relative to the second surface 6¢3 of the
support portion 65 at the angle 0. Therefore, the actual
amount of the force to which the second portion 28a is sub-
jected, is a component of the reaction force Fa, that is, Fa Sin
0, which is parallel to the second surface 6¢3 and works in the
opposite direction from the bend portion 6c1. Further, the
right side (tip portion 28al), in terms of the horizontal direc-
tion, in the drawings, of the second portion 28« of the seal 28
is subjected to the other component of the reaction force Fa,
that is, Fa Cos 0, which acts upon the second portion 28a in
the direction perpendicular to the second surface 6¢3.

The first portion 2856 of the seal 28, which is for keeping
sealed the portion of the gap between the cleaning member 6
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and cleaning device frame 14, which extends in the widthwise
direction of the cleaning device frame 14, is subjected by the
support portion 65, more specifically, the first surface 6¢2, to
a reactive force Fb which acts in the vertically downward
direction in the drawings.

Therefore, the corner portion 28¢ of the seal 28, which is in
contact with the bend portion 651 (that is, bend portion sur-
face 6¢1) of the support portion 64, is pulled by a force Fa Sin
0 in the vertically upward direction, and also, pulled by a
force Fb in the vertically downward direction. As the seal 28
made of elastomer is pulled in these upward and downward
forces, the corner portion 28¢ deforms in such a manner that
it presses on the support portion 65 in the direction indicated
by arrow mark H in the drawing. As the corner portion 28¢
deforms in the direction to press on the support portion 65, the
contact pressure between the bend portion 651 and corner
portion 28¢ increases.

Therefore, it is ensured that even if the support portion 65
and bend portion 651 slightly differ in measurement from
their specification, and/or the corner portion 28¢ of the seal 28
is slightly different in shape from its specification, the seal 28
airtightly contacts, and remains airtightly in contact with, the
bend portion 651 of the support portion 65 of the cleaning
member 6. Therefore, the waste toner is prevented from leak-
ing from the portion of the photosensitive member unit 13,
which corresponds to the bend portion 651 of the support
portion 65 of the cleaning member 6.

The abovementioned angle 6 of the second portion 28a of
the seal 28 relative to the second surface 6¢3 of the cleaning
member 6 is desired to be no less than 0° and no more than 90°
(0°<B<90°). That is, if 6=0°, the force Fa Cos 8, which is
horizontal in the drawings and presses on the support portion
65 is zero (0=0). Therefore, the second portion 28a fails to
keep sealed the waste toner in the waste toner storage portion
14a. Also, if 6=90°, the force Fa Sin 6, which is vertical in the
drawings, is zero. Therefore, there is no force that pulls the
corner portion 28¢ of the seal 28. This is why the angle 0 is
desired to be no less than 0° and no more than 90°. Further, the
angle 0 is desired to be slightly greater than 0° and slightly
less than 90°, more specifically, in a range of 20°-60°
(20°<6<60°).

As described above, in this embodiment, the portion 284 of
the seal 28, which is for keeping sealed the portion of the gap
between the cleaning member 6 and cleaning device frame
14, which extends in the lengthwise direction of the cleaning
member 6, and the portion 285 of the seal 28, which is for
keeping sealed the portion of the gap between the cleaning
member 6 and cleaning device frame 14, which extends in the
widthwise direction of the cleaning member 6, are formed in
a single piece, of elastomer. Therefore, this embodiment can
reduce the number of the process cartridge manufacture steps.
Also in this embodiment, the seal 28 formed of elastomer is
subjected by the cleaning member 6, to such reaction force
that causes the seal 28 to airtightly press on the bend portion
651 of the cleaning member 6. Therefore, even if the corner
portions of the cleaning device frame 14 and/or bend portion
651 of the cleaning member 6 are slightly different in shape
and/or measurement from their specifications, it is ensured
that the portions of the process cartridge (photosensitive drum
unit), which correspond in position to the bend portion 651 of
the cleaning member 6 remain satisfactorily sealed.

Further, this embodiment of the present invention was
described with reference to the structural arrangement for
keeping sealed the unwanted gap between the cleaning device
frame 14, and the cleaning member 6 attached to the cleaning
device frame 14. However, the structural arrangement, in this
embodiment, for the process cartridge (cleaning member and
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cleaning device frame) is also compatible with a cleaning
device, the cleaning member of which is pivotally supported
by the frame of the cleaning device, with the same effects as
those described above. Next, the structure of a cleaning
device 11, which is equipped with the pivotally movable
cleaning member 6, is described. The components of this
cleaning device 11, which are equivalent to, or the same, in
function and structure, as the above described cleaning device
11, are given the same referential codes as those given to the
counterparts in the above described cleaning device 11.
FIG. 11 is a perspective view of one of the lengthwise ends
of'the cleaning member 6 which are pivotally attached to the
cleaning device frame 14. The support portion 65 of the
cleaning member 6 is provided with a projection 6¢, which is
on the end surface of the first portion 652 and is parallel to the
lengthwise direction of the cleaning member 6. The cleaning
member 6 is also provided with a cylindrical portion 6/- The
cylindrical portion 6f1s molded of resin, and is provided with
a small hole 6g (attachment hole) shaped so that a certain
portion of the hole 6g, in terms of the direction parallel to the
axial line of the cylindrical portion 6f, is smaller in cross
section (diameter) than the projection 6e. The cylindrical
portion 6f1s fitted around the projection 6e. More specifically,
the projection 6e is fitted with the cylindrical portion 6f. It
functions as the axle of the cleaning member 6. The cylindri-
cal portion 6fis molded of resin in such a shape that in terms
of cross section at a plane parallel to the lengthwise direction
of the support portion 65, its small hole 6g is smaller in
dimension than the projection 6e, across the certain range in
terms of the direction parallel to its axial line. Therefore, as
the projection 6e of the support portion 65 is pressed into the
small hole 6g of the cylindrical portion 6f, the cylindrical
portion 6f'becomes solidly attached to the projection 6e.
FIG. 12 is a perspective view of one of the lengthwise ends
of'the cleaning device frame 14, by which the cleaning mem-
ber 6 is pivotally supported by the cleaning device frame 14.
In this modification of the first embodiment, in order to mini-
mize the amount of torque necessary to rotate the photosen-
sitive drum 1, the cleaning member 6 is supported by the
cleaning device frame 14 in such a manner that the cleaning
member 6 is pivotally movable about the above described
shaft (cylindrical portion 6f) which extends in the lengthwise
direction of the cleaning device frame 14. Further, the clean-
ing device frame 14 is provided with a support portion 14/,
which is located at the lengthwise end of the cleaning device
frame 14 to rotationally support the cylindrical portion 6f.
The support portion 14h is U-shaped in terms of the cross
section at a plane parallel to the lengthwise direction of the
cleaning member 6. That is, the support portion 14/ is on the
inward surface of the cleaning device frame 14, and is per-
pendicular to the inward surface. It has a cylindrical portion
supporting surface (bearing portion), which is U-shaped in
cross section at a plane perpendicular to the lengthwise direc-
tion of the cleaning device frame 14. This supporting surface
faces toward the photosensitive drum 1. The cleaning mem-
ber 6 is attached to the cleaning device frame 14 in such a
manner that its cylindrical portion 6f is lowered into the
support portion 144. The relationship between the internal
diameter of the cylindrical portion bearing surface of the
support portion 145 and the external diameter of the cylindri-
cal portion 6f7s such that the cylindrical portion 6/ smoothly
fits into the support portion 14%. Thus, as the cylindrical
portion 6/ fits into the cylindrical portion bearing portion of
the support portion 14/, the cleaning member 6 is supported
by the cleaning device frame 14, by its cylindrical portion 6/
so that the cleaning member 6 is allowed to pivotally move
about the cylindrical portion 6f In this variation of the first
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embodiment, the only areas of contact between the cleaning
member 6 and cleaning device frame 14 are where the former
is pivotally supported by the latter.

FIG. 13 is a perspective view of one of the lengthwise ends
of the photosensitive member unit 13, to the frame of which
the cleaning member 6 is pivotally attached. F1G. 13 does not
show the photosensitive drum 1 and charge roller 2. Referring
to FIG. 13, the support portion 65 of the cleaning member 6 is
provided with a spring anchor 6d, which projects from the
lengthwise end of the support portion 65. More specifically,
the spring anchor 64 is at the lengthwise end of the second
portion 653 of the support portion 6b. That is, the spring
anchor 6d (to which tension generating member anchoring
portion of cleaning member) is located at the lengthwise end
of the second portion 653 of the support portion 6b. To
describe in detail, a small section of the lengthwise end por-
tion of the support portion 65 has been cut away so that the
lengthwise end of the second portion 653 becomes a virtual
projection. The tip portion of the spring anchoring portion 64
is provided with a thumb nail-like portion to which one of the
lengthwise ends of the tension spring 34 is anchored. As
described above, in this variation of the first embodiment, the
tension spring 34 keeps pulled the force bearing portion
(spring anchor portion 6d), which projects toward the photo-
sensitive drum 1, in the direction intersectional to the first
portion 652 of the support portion 65. As for the cleaning
device frame 14, it is provided with a hook-like portion 14/, to
which the tension spring 34 is anchored. In this variation of
the first embodiment, the hook-like portion 14/ (tension gen-
eration member anchoring portion) is a roughly cylindrical
projection which perpendicularly projects from the inward
surface of the cleaning device frame 14. The tip portion of the
hook-like portion 14i is provided with a tension roller anchor-
ing portion, which looks like a thumb nail. As one end of the
tension spring 34 is anchored to the anchoring portion 64, and
the other end of the tension spring 34 is anchored to the
hook-like portion 14/, the cleaning member 6 is subjected to
the tensional force of the tension spring 34. Thus, the cleaning
member 6 pivotally moves about the cylindrical portion 6e
(6/) in the direction indicated by an arrow mark N in the
drawing. Thatis, in the case of this structural arrangement, the
cleaning member 6 pivotally moves about the lengthwise end
of'the first portion 652 of the supporting portion 65. Thus, the
cleaning member 6 is kept in contact with the peripheral
surface of the photosensitive drum 1 by a preset amount of
force generated by the tension spring 34, which causes the
cleaning member 6 to pivotally move in the direction N.

FIG. 14 is a sectional view of the photosensitive member
unit 13 after the attachment of the pivotally movable cleaning
member 6 to the photosensitive member unit frame. The seal
28 of the photosensitive member unit 13 in this variation is the
same in structure as the one in the first embodiment. There-
fore, it is not described here. Also in the case of the structure
of'this variation, the corner portion 28¢ of the seal 28, which
faces the bend portion 651 of the support portion 65 of the
cleaning member 6 is pulled by the force FaSinBin the verti-
cally upward in the drawing, and also, in the vertically down-
ward by the force Fb.

Therefore, even if the bend portion 65 of the support por-
tion 65 is slightly different in measurement from its specifi-
cation and/or the corner portion 28¢ of the seal 28 is different
in shape from its specification, it is ensured that the seal 28
remains airtightly in contact with the bend portion 651 of the
support portion 65.

Further, in the case of the photosensitive member unit 13 in
the this variation of first embodiment, which is structured as
described above, if the elastic portion 6a of the cleaning
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member 6 pivotally moves about the cylindrical portion 6fin
the direction indicated by an arrow mark J in the drawing due
to the vibration of the photosensitive drum 1 or the like, the
support portion 65 pivotally moves about the cylindrical por-
tion 6/'in the direction indicated by an arrow mark K in the
drawing. Even in such a case such this one, the corner portion
28c of the seal 8 deforms in such a manner that it presses upon
the bend portion 651, ensuring even more that the interface
between the bend portion 651 and the portion 28¢ of the seal
28 remains airtightly sealed.

In the case of the structural arrangement for the photosen-
sitive member unit 13 in this variation of the first embodi-
ment, the cylindrical portion 6f'was attached to the supporting
portion 6e. However, the present invention is also applicable
to a photosensitive member unit structured so that it cleaning
member is pivotally moved in a manner that is different in this
variation of the first embodiment, as effectively as it is appli-
cable to the photosensitive member unit 13 in this embodi-
ment. For example, the present invention is also applicable to
a photosensitive member unit (13), the support portion itself
of the cleaning member 6 of which is cylindrical, or a photo-
sensitive member unit (13), the axle portion of which is a
cylindrical member attached to the supporting portion. Fur-
ther, the first embodiment of the present invention, and the
above described variation of the first embodiment are not
intended to limit the present invention in terms of the shape,
in cross section, of the cleaning member bearing surface of
the cleaning member bearing of the cleaning device frame 14.
That is, the application of the present invention is not limited
to a photosensitive member unit, the shape, in cross section,
of'the cleaning member bearing surface of the cleaning mem-
ber bearing of which is U-shaped. For example, the present
invention is also applicable to a photosensitive member unit
(13), the shape, in cross section, of the cleaning member
bearing surface of the cleaning member bearing of the clean-
ing device frame 14, by which the pivot (shaft) is borne is
roughly cylindrical. Further, the first embodiment and the
above described variation of the first embodiment are not
intended to limit the choice of the means for keeping the
cleaning member 6 in contact with the peripheral surface of
the photosensitive drum 1, to the tension spring. For example,
the present invention is also applicable to a photosensitive
member unit structured so that a compression spring is
placed, as the means for generating the force for keeping the
cleaning member 6 in contact with the peripheral surface of
the photosensitive drum 1, between the seat of the pressure
generating member anchoring portion of the photosensitive
member unit frame and the pressure generating member
anchoring portion of the support portion of the cleaning mem-
ber. In such a case, the compression spring as a pressure
generating member, causes the cleaning member to pivotally
move about the cleaning member axle, which extends in the
lengthwise direction (first direction) of the cleaning member,
in the direction to place the elastic portion of the cleaning
member in contact with the peripheral surface of the image
bearing member.

(Embodiment 2)

Next, another embodiment of the present invention is
described. The cleaning device, process cartridge, and elec-
trophotographic image forming apparatus in this embodi-
ment are the same in basic structure as the counterparts in the
first embodiment.

Therefore, the components of the cleaning device, process
cartridge, and electrophotographic image forming apparatus,
which are the same in function and structure as the counter-
parts in the first embodiment, are given the same referential
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codes as those given to the counterparts in the first embodi-
ment, and are not described in detail, here.

FIG. 15 is a schematic sectional view of the photosensitive
memberunit 13 immediately before the attachment of the seal
18 to the pivotally movable cleaning member 6 (FIGS.
11-14). Referring to FIG. 15, the first portion 285 of the seal
28, which is for keeping sealed the portion of the gap between
the cleaning member 6 and cleaning device frame 14, which
extends in the lengthwise direction of the cleaning member 6,
has slanted surfaces 2851 and 2852, which are slanted in such
amanner that the farther from where the seal 28 faces the bend
portion 651 of the cleaning member 6, in terms of the width-
wise direction of the cleaning device frame 14, the greater the
amount by which the seal 28 is deformed by its contact with
the cleaning member 6. The slanted surfaces 2851 and 2852
are tilted relative to the contact areas (second surface 6¢3 and
first surface 6¢2, respectively) of the support portion 6b, at
angles a and p, respectively.

That is, the first portion 285 of the seal 28 has the first and
second slanted surfaces 2852 and 2861. The first slanted
surface 2852 is slanted so that the farther it is from the bend
portion surface 6¢1 toward the first surface, in the direction
perpendicular to the above described first direction (length-
wise direction), the greater the amount by which the seal 28 is
deformed by the contact between the cleaning member 6 and
seal 28, which occurs when the cleaning member 6 is attached
to the cleaning device frame 14. The second slanted surface
285h1 is slanted so that the farther it is from the bend portion
surface 6¢1 toward the second surface, in the direction per-
pendicular to the above described first direction (lengthwise
direction), the greater the amount by which the seal 28 is
deformed by the contact between the cleaning member 6 and
seal 28, which occurs when the cleaning member 6 is attached
to the cleaning device frame 14.

FIG. 16 is a sectional view of the cleaning member 6, seal
8, and their adjacencies after the attachment of the cleaning
member 6 to the photosensitive member unit frame 13. Refer-
ring to FIG. 16, as the cleaning member 6 is attached to the
cleaning device frame 14, the second slanted surface 2851 is
subjected to a reaction force Fc by the support portion 65, and
the first slanted surface 285 is subjected to a reaction force Fd
by the elastic portion 6a. At the same time, the second slanted
surface 2851 is subjected to a force Fc Sin a, which is the
vertical component (in FIG. 16) of the reaction force Fc, and
also, a force Fc Cos o, which is the horizontal component (in
FIG. 16) of the reaction force Fc. Further, the first slanted
surface 2852 is subjected to a force FdCos f§, which is the
vertical component (FIG. 16) of the reaction force Fd, and a
force Fd Sin p, which is the horizontal component (FIG. 16)
of'the reaction force Fd. That is, the corner portion 28¢ of the
seal 28, which faces the bend portion 651 of the support
portion 65 are pulled by both the component of the reaction
force Fc, and the component of the reaction force Fd.

As the cleaning member 6 pivotally supported by the clean-
ing device frame 14 pivotally moves in the direction L to
move away from the slanted surface 2851, the force Fc
reduces, whereas the force Fd increases. On the other hand, as
the cleaning member 6 pivotally moves in the direction M to
move away from the slanted surface 2852, the force Fd
reduces, whereas the force Fc increases. Thus, setting the
angles o and P so that the amount by which the force Fc
increases or decreases matches the amount by which the force
Fd decreases or increases, respectively, can ensure that the
corner portion 28¢ of the seal 28, which faces the bend portion
651 of the support portion 65, is pulled by a preset amount of
force. In this embodiment, the angles . and 3 are set to be no
less than 0° and no more than 45° (0°<a., p<45°).
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Asdescribed above, this embodiment can ensure that waste
toner does not leak through the gap between the bend portion
651 of the support portion 65 of the cleaning member 6 and
the cleaning device frame 14, even in a case where a pivotally
movable cleaning member is employed.

The structural arrangement, in this embodiment, which is
for the cleaning device of a process cartridge, and provides
the seal 28 with the slanted surfaces 2852 and 2851, is appli-
cable to a case in which a cleaning member is to be solidly
attached to the cleaning device frame. Such an application
can more reliably prevent waste toner from leaking through
the gap between the bend portion 651 of the support portion
65 and seal 28. Also in such a case, the angles o and 3 are
desired to be in a range of 0°-45° (0°<c, $<45°).
(Miscellanies)

The present invention was described with reference to the
embodiments of the present invention. However, these
embodiments are not intended to limit the present invention in
scope.

For example, in the embodiments described above, the
cleaning device was for removing the toner on the photosen-
sitive drum as an image bearing member. However, these
embodiments are not intended to limit the present invention in
terms of an apparatus (device) to which the present invention
is applicable. For example, the present invention is applicable
to the intermediary belt cleaning device 11 as an image bear-
ing member, or the like, to remove the toner on the interme-
diary transfer member. Further, the present invention is appli-
cable to any cleaning apparatus (device) for removing the
toner to be removed, from an image bearing member. For
example, the present invention is also applicable to a cleaning
apparatus (device) for removing a control image formed of
toner, on a recording medium bearing member, the toner left
unintendedly on the recording medium bearing member, etc.

INDUSTRIAL APPLICABILITY

As will be evident from the above given description of the
present invention, the present invention can more easily and
more reliably keep sealed the gaps which are present along
the length and widthwise edges of the cleaning member than
any prior art, even if the components of the photosensitive
member unit are slightly different in shape and measurement
from their specification.

While the invention has been described with reference to
the structures disclosed herein, it is not confined to the details
set forth, and this application is intended to cover such modi-
fications or changes as may come within the purposes of the
improvements or the scope of the following claims.

The invention claimed is:

1. A cleaning device for use with an image forming appa-

ratus, said cleaning device comprising;

a frame;

a cleaning member, mounted to said frame, for removing a
developer from a surface of an image bearing member,
said cleaning member including a blade member con-
tactable to the surface of the image bearing member and
a supporting member supporting said blade member,
said supporting member including a first flat surface, a
second flat surface extending in a direction crossing with
said first flat surface, and a bent portion connecting said
first flat surface and said second flat surface over an
entire longitudinal area of said supporting member, said
blade member extending along a longitudinal direction
of'said supporting member at an end portion of said first
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flat surface opposite from said bent portion with respect
to a direction crossing with the longitudinal direction;
and

a sealing member of sealing resin material provided
between said cleaning member and said frame, said seal-
ing member including a seal portion sealing between
said second flat surface and said frame,

wherein said seal portion extends from said frame and
contacts said second flat surface, and includes an incli-
nation at an angle having a component parallel with said
first flat surface and a component parallel with said
second flat surface, in a section perpendicular to the
longitudinal direction.

2. A cleaning device according to claim 1, wherein said
sealing member has such a configuration that deformation
thereof by mounting said cleaning member to said frame
increases toward an end portion of said first flat surface and an
end portion of said second flat surface from said bent portion
along the crossing direction.

3. A cleaning device according to claim 1, wherein said
cleaning member is rotatably supported by said frame.

4. A cleaning device according to claim 1, wherein said
sealing member is integrally molded with said frame.

5. A cleaning device according to claim 1, wherein a sec-
ond flat surface side end of said seal portion is contacted to
said second flat surface with the inclination from said bent
portion toward an end portion of said second flat surface in the
section perpendicular to the longitudinal direction.

6. A cleaning device according to claim 5, wherein an angle
0 between said seal portion and said second flat surface sat-
isfies 0°<0<90°.

7. A cleaning device according to claim 5, wherein an angle
0 between said seal portion and said second flat surface sat-
isfies 20°<0<60°.

8. A cleaning device according to claim 1, wherein the
longitudinal direction is parallel with an axial direction of the
image bearing member.

9. A process cartridge detachably mountable to a main
assembly of an image forming apparatus, comprising:

an image bearing member;

a frame;

a cleaning member, mounted to said frame, for removing a
developer from a surface of an image bearing member,
said cleaning member including a blade member con-
tactable to the surface of the image bearing member and
a supporting member supporting said blade member,
said supporting member including a first flat surface, a
second flat surface extending in a direction crossing with
said first flat surface, and a bent portion connecting said
first flat surface and said second flat surface over an
entire longitudinal area of said supporting member, said
blade member extending along a longitudinal direction
of said supporting member at an end portion of said first
flat surface opposite from said bent portion with respect
to a direction crossing with the longitudinal direction;
and

a sealing member of sealing resin material provided
between said cleaning member and said frame, said seal-
ing member including a seal portion sealing between
said second flat surface and said frame,

wherein said seal portion extends from said frame and
contacts said second flat surface, and includes an incli-
nation at an angle having a component parallel with said
first flat surface and a component parallel with said
second flat surface, in a section perpendicular to the
longitudinal direction.
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10. A process cartridge according to claim 9, wherein said
sealing member has such a configuration that deformation
thereof by mounting said cleaning member to said frame
increases toward an end portion of said first flat surface and an
end portion of said second flat surface from said bent portion
along the crossing direction.

11. A process cartridge according to claim 9, wherein said
cleaning member is rotatably supported by said frame.

12. A process cartridge according to claim 9, wherein said
sealing member is integrally molded with said frame.

13. A process cartridge according to claim 9, wherein a
second flat surface side end of said seal portion is contacted to
said second flat surface with the inclination from said bent
portion toward an end portion of said second flat surface in the
section perpendicular to the longitudinal direction.

14. A process cartridge according to claim 13, wherein an
angle 0 between said seal portion and said second flat surface
satisfies 0°<0<90°.

15. A process cartridge according to claim 13, wherein an
angle 0 between said seal portion and said second flat surface
satisfies 20°<0<60°.

16. A process cartridge according to claim 9, wherein the
longitudinal direction is parallel with an axial direction of the
image bearing member.

17. An image forming apparatus for forming an image on a
recording material, said image forming apparatus compris-
ing:

(1) an image bearing member;

(ii) a cleaning device including:

a frame;

acleaning member, mounted to said frame, for removing
a developer from a surface of said image bearing
member, said cleaning member including a blade
member contactable to the surface of said image bear-
ing member and a supporting member supporting said
blade member, said supporting member including a
first flat surface, a second flat surface extending in a
direction crossing with said first flat surface, and a
bent portion connecting said first flat surface and said
second flat surface over an entire longitudinal area of
said supporting member, said blade member extend-
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ing along a longitudinal direction of said supporting
member at an end portion of said first flat surface
opposite from said bent portion with respect to a
direction crossing with the longitudinal direction; and

a sealing member of sealing resin material provided
between said cleaning member and said frame, said
sealing member including a seal portion sealing
between said second flat surface and said frame,

wherein said seal portion extends from said frame and
contacts said second flat surface, and includes an
inclination at an angle having a component parallel
with said first flat surface and a component parallel
with said second flat surface, in a section perpendicu-
lar to the longitudinal direction; and

(iii) feeding means for feeding the recording material.

18. An apparatus according to claim 17, wherein said seal-
ing member has such a configuration that deformation thereof
by mounting said cleaning member to said frame increases
toward an end portion of said first flat surface and an end
portion of said second flat surface from said bent portion
along the crossing direction.

19. An apparatus according to claim 17, wherein said
cleaning member is rotatably supported by said frame.

20. An apparatus according to claim 17, wherein said seal-
ing member is integrally molded with said frame.

21. An apparatus according to claim 17, wherein a second
flat surface side end of said seal portion is contacted to said
second flat surface with the inclination from said bent portion
toward an end portion of said second flat surface in the section
perpendicular to the longitudinal direction.

22. An apparatus according to claim 21, wherein an angle
0 between said seal portion and said second flat surface sat-
isfies 0°<0<90°.

23. An apparatus according to claim 21, wherein an angle
0 between said seal portion and said second flat surface sat-
isfies 20°<0<60°.

24. An apparatus according to claim 17, wherein the lon-
gitudinal direction is parallel with an axial direction of said
image bearing member.
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